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Objective: Relatively little is known about the behavior of adolescents around firearms. The present
investigation was undertaken to estimate the proportion of community-residing adolescents who report that
they have ever handled a gun without adult knowledge or supervision.
Methods: A random digit dial interview was conducted with 5801 California adolescents as part of the
California Health Interview Survey. Respondents were asked whether they have ever held a gun and
whether they have ever done so without adult knowledge or supervision. Study design and population
weights were applied to these data. In addition, adolescents’ reports about the most recent unsupervised
handling incident were coded to ascertain what they were doing with the gun as well as with whom and
where the incident occurred.
Results: One third (33%) of California adolescents report that they have handled a firearm; 5% report that
they have done so without adult knowledge or supervision. Half (49%) of all unsupervised handling
involved shooting and only 11% occurred in the respondent’s home. Several demographic variables
(being male, African American, living in a rural area) and risk behaviors (smoking, drinking, being the
victim of a gun related threat), as well as having a gun in the home and parents not knowing the
adolescent’s whereabouts in the afternoon were each associated with unsupervised gun handling.
Conclusions: Unsupervised gun handling is associated with other health risk behaviors. Unsupervised gun
handling typically involves shooting the gun and usually occurs with friends, away from the home.

M
ore American adolescents die from firearm injuries
than from any other cause except motor vehicle
crashes.1 In the year 2000, 1716 of those aged 10 to 19

years died from firearm homicide (accounting for over three
fourths of adolescent homicides), 1007 from firearm suicide
(accounting for more than half of adolescent suicides), and
an additional 156 died from unintentional gunfire. The threat
to adolescent health extends beyond fatalities: for every fatal
firearm injury there are another four to five non-fatal
hospital treated gunshot injuries.2 3

Several case-control and ecologic studies suggest that
household firearm ownership is a strong risk factor for
suicide,4–18 homicide,1 10 18–27 and unintentional firearm
death28 29 and that most guns involved in self inflicted and
unintentional firearm injuries among adolescents originate
either from the victim’s home or the home of a friend or
relative.3 30 In addition, the relative risk of suicide associated
with a gun in the home appears to be higher for adolescents
than for any other age group,9 especially those without a
history of depression or other mental illness.6

Despite adolescent’s relative ease of access to firearms in
the United States—25% of American adolescents report
having easy access to a gun in the home31 and approximately
6% of high school students report that they carried a firearm
at least once over the 30 days preceding the survey32—there is
little empirical research on adolescent exposure to and
behavior around firearms. What has been observed about
children’s exposure to firearms has come from studies on
younger children,33–35 or has used specialized samples such as
high school students31 36–46 or incarcerated youth47–50 from a
single, often urban, locale.30 38 39 45–47 Furthermore, these
studies have focused on behavioral and attitudinal correlates
of carrying concealed firearms,41 51–53 a presumably dangerous
activity that usually requires forethought. In this manuscript
we report demographic and behavioral correlates of handling
a gun without adult knowledge or supervision, potentially a
more exploratory behavior.

To our knowledge, the only previous study to describe
correlates of unsupervised firearm handling by adolescents54

was a school based survey of 1200 7th and 10th graders from
two large cities (Boston and Milwaukee). In that study 28%
of adolescents reported having ever handled a gun without
adult supervision or knowledge and 17% reported having ever
carried a concealed gun. Correlates of unsupervised gun
handling included male gender, older age, living in a
household with a firearm, smoking, binge drinking, and
exposure to gun violence such as having had a family
member shot or living in a neighborhood with frequent
shootings. Contextual information about actual handling
behavior was not elicited. Our study extends these findings
and adds new information about firearm related experiences
of adolescents by providing verbatim descriptions of the most
recent episode of unsupervised firearm handling, and by
analyzing a much larger sample (5801) selected to represent a
cross section of all adolescents living in California.

METHODS
The California Health Interview Survey (CHIS) is the largest
health survey of its kind in the nation. The data come from a
random digit dial telephone survey of adults, adolescents,
and children. Information for the present study was gathered
as a supplement to the adolescent survey. The detailed
methodology for the CHIS is available in a series of five
reports.55

The CHIS sample comes from the population of all house-
holds in California with a telephone number. The sample was
classified into 41 strata: 33 comprised counties of more than
100 000 people; groupings of the remaining less populous
counties comprised the other eight strata. A sample from
each stratum was selected using a computer generated list of
all (list and unlisted) telephone numbers. In each household
selected, one adult was randomly selected to be interviewed.
If an adolescent lived in the household, the adult (parent

or guardian) was asked for verbal consent to allow the
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adolescent to be interviewed. Consent was then requested
from the adolescent. If more than one adolescent resided in a
household, one was selected at random. Among adults with
an adolescent, 75% allowed that adolescent to be interviewed.
Of those adolescents, 84% agreed to be interviewed, leading
to a response rate of 63%. However, given the dual layer of
permission, if we include an estimate of households that
were called but no adult was reached (for example, surveyors
only reached an answering machine) and adults who were
reached but refused to be interviewed, the overall response
rate falls to 24%.
CHIS collected data from 5801 adolescents, who were

interviewed between November 2000 and October 2001.
Interviews were conducted in English, Spanish, Mandarin,
Cantonese, Vietnamese, Korean, and Cambodian (Khmer).
About 9% of adolescents were interviewed in a language
other than English.
Adolescents were asked a series of gun questions, includ-

ing ‘‘Have you ever held a gun in your own hand?’’ and for
those answering in the affirmative ‘‘Have you ever handled
a gun without either adult supervision or knowledge?’’.
Respondents answering in the affirmative to both questions
were asked to describe ‘‘the most recent gun use without
adult supervision or knowledge’’. For brevity we label this
‘‘unsupervised handling’’. Gun type was not specified.
After reading the responses, the authors created three

classification schemes. The first taxonomy (‘‘doing what with
the gun’’) consisted of seven mutually exclusive categories
describing the activity engaged in at the time of the most
recent episode of unsupervised handling. These were (1)
shooting (for example, hunting, target practice), (2) looking
at/holding, (3) cleaning, (4) using the firearm in self defense,
(5) unintentionally firing the gun, (6) miscellaneous activ-
ities, and (7) insufficient information provided. For simplicity
we assume that hunting involved shooting. The second
taxonomy (‘‘with whom’’) was based on whether the
respondent was alone or with others during the last
unsupervised handling. The five mutually exclusive cate-
gories were: (1) alone, (2) with friends, (3) with relatives, (4)
a miscellaneous category, and (5) insufficient information
provided. The third taxonomy (‘‘where’’) was based on where
the most recent episode of unsupervised handling occurred
and had six mutually exclusive categories: (1) respondent’s
home, (2) friend’s home, (3) relative’s home, (4) outdoor
area such as a hunting area/shooting range, (5) a miscella-
neous category, and (6) insufficient information provided. A
research assistant and one of the authors (MM) separately
read and categorized responses to the open ended questions
and then met and reached agreement on the classification of
each. If the verbatim account suggested that incident
occurred in the presence of an adult the respondent was
not counted as a case of handling without adult knowledge
or supervision (three potential cases eliminated). Of the 321
adolescents who reported unsupervised firearm handling,
specific verbatim responses could be categorized for 234
adolescents for the ‘‘doing what with the gun’’ question, 160
adolescents for the ‘‘with whom’’ question, and 182
adolescents for the ‘‘where’’ question.
We examined 14 potential correlates of firearm handling.

Two variables, urban/rural and income (above three times the
poverty index or not), came from the adult questionnaire.
Twelve correlates came from responses of the adolescents and
can be grouped into demographic characteristics and risk
behaviors:
Demographic characteristics: (1) gender; (2) age (12–13; 14–

15; 16–17); (3) race/ethnicity (Hispanic/non-Hispanic White/
non-Hispanic Asian/non-Hispanic Black/non-Hispanic other);
(4) citizenship (United States citizen or not); (5) living in a
home with one compared with two or more adults.

Potential risks: (6) firearm in the home (‘‘Do any members
of your household happen to keep a firearm at home? It could
be kept in your home, garage, outdoor storage area, car, truck
or other motor vehicle?’’); (7) cigarette smoker (‘‘Have you
ever smoked cigarettes regularly, that is, at least one cigarette
everyday for 30 days?’’); (8) binge drinker, drinker but not a
binge drinker or not a drinker (‘‘If we consider one drink to
be a can or bottle of beer, a glass of wine, a shot of liquor, or
one mixed drink…How many days in the past 30 days did
you have five or more drinks in one day?’’—any response
greater than zero is categorized as a binge drinker—and
‘‘Have you ever had more than a few sips of any alcoholic
beverage like wine, beer, mixed drinks or liquor?’’); (9)
victim of a gun threat (‘‘Has anyone ever brought out, shown,
or used a gun against you in a threatening way)’’; (10) recent
serious injury (‘‘Have you been injured seriously within the
last 12 months—got medical attention or advice’’); (11)
attending school (yes; no); and (12) parental involvement
(‘‘How much do your parents (or guardians) really know
about where you are most afternoons? Would you say they
know a lot, a little or nothing?’’).
We used bivariate x2 analyses and multivariate logistic

regression analysis to identify patterns in the data. CHIS uses
a sophisticated weighting scheme to account for a wide
variety of factors, described in detail elsewhere,56 including
multiple telephone lines (these households were more likely
to be contacted), a listed address (these households were
more likely to have received an advance letter), and over-
sampling of rural areas and certain ethnic groups.
Percentages from the three descriptive taxonomies (table 3)
are not weighted. All other analyses and percentages are
weighted (tables 1 and 2). Weighted findings can be
considered to provide a reasonable approximation of the
population of adolescents in California.
The Harvard School of Public Health’s Institution Review

Board gave this study an exempt status.

RESULTS
Among the adolescents surveyed, 13 chose not to answer the
questions about gun handling. Approximately 33% reported
ever handling a gun, and 5% said they had handled a gun
without adult supervision or knowledge (table 1).
Adolescents who reported handling a firearm without

adult supervision or knowledge were disproportionately from
rural areas: 14% of the entire cohort are from rural areas
compared with 24% of adolescents who have handled a
firearm without adult knowledge or supervision (table 1).
Adolescents who reported unsupervised handling were also
more likely to live in households with firearms, to report
smoking and binge drinking, to have been threatened with a
firearm, to have been injured seriously during the previous
year, and to have less parental involvement in their lives
(table 2). For example, whereas 25% of smokers reported
unsupervised handling, only 3% of non-smoking respondents
reported unsupervised handling; 15% of binge drinkers
reported unsupervised handling compared with only 1% of
non-drinking adolescents. Older age was associated with
unsupervised handling in the bivariate but not in multi-
variate analyses.
Three hundred and thirteen of the 321 adolescents who

reported unsupervised handling supplied verbal accounts of
the most recent episode. Examples of the six types of
activities (‘‘doing what with the gun’’) are given below:

(1) Shooting (hunting/target practice) (‘‘Three days ago my
parents weren’t home and I was shooting around’’;
‘‘Home alone last weekend and went outside and shot
one of the rifles’’).
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(2) Looking at/holding (‘‘At girlfriend’s house picked up her
father’s gun’’; ‘‘Happened when was 6 and was visiting a
friend whose dad was a policeman and she showed it to
me and we were handling it’’).

(3) Cleaning/maintaining (‘‘Cleaning it and refilling clips
and put gun lock on it’’).

(4) Fired unintentionally (‘‘Was 7 went to grandma’s room
touched it and it blew’’).

(5) Self defense (‘‘Someone was in the backyard and got the
gun for protection’’; ‘‘Big dog in grandpa’s backyard I

went after it because it was scarring the kids’’; ‘‘I was
going to get jumped and they had chanks and I had to do
something in self-defense I guess’’).

(6) Miscellaneous (‘‘My friend showed me one and fired it
into the floor’’).

(7) Unclear/not stated (‘‘Nighttime in my backyard’’).

Excluding the last two categories, the most frequent
activities involving unsupervised handling were shooting
(that is, hunting or target practice) (49%) and looking/
holding the gun (39%) (table 3). In four instances the firearm
went off unintentionally and in one case someone was hurt
(‘‘summer time accidentally shot friend’s arm’’). There were

Table 1 Weighted distribution of characteristics for the
entire cohort and among those adolescents who report
ever handling a firearm without adult knowledge or
supervision, 2000-01

% Of entire
cohort

% Of adolescents who
have handled a
firearm without adult
knowledge or
supervision

Ever handled a firearm 33 100
Ever handled a firearm
without adult supervision
or knowledge

5 100

Gender
Male 51 82
Female 49 18

Age (years)
16–17 33 54
14–15 33 34
12–13 34 12

Race/ethnicity
Non-Hispanic Asian 8 3
Non-Hispanic Black 5 8
Non-Hispanic other 4 5
Hispanic 39 37
Non-Hispanic White 43 47

Area
Rural 14 24
Urban 86 76

Poverty level
,36 57 61
.36 43 39

Citizenship
US citizen 89 92
Not a US citizen 11 8

Number of adults in
household
1 14 19
.1 86 81

Presence of gun in
household
Yes 20 36
No 78 61
Refused question 3 3

Smoker
Yes 5 29
No 95 71

Drinking habit
Binge drink 18 61
Drink, don’t binge 14 18
Don’t drink 68 21

Victim of a gun threat
Yes 4 23
No 96 77

Injured seriously in last
12 months
Yes 14 26
No 86 74

School attendance
No 2 5
Yes 98 95

Parents know whereabouts
in afternoon
No 19 39
Yes 81 61

Table 2 Weighted correlates of handling a firearm
without adult knowledge or supervision among California
adolescents, 2000-01

Respondent
characteristic

% Of adolescents
who have ever
handled a firearm
without adult
knowledge or
supervision

Adjusted odds ratio
(95% CI) for ever
handling a firearm
without adult
knowledge or
supervision

Gender
Male 7*** 4.2 (2.5 to 7.1)***
Female 2 Reference

Age (years)
16–17 7*** 1.2 (0.6 to 2.4)
14–15 5*** 1.6 (0.8 to 3.2)
12–13 2 Reference

Race/ethnicity
Non-Hispanic Asian 2* 0.8 (0.4 to 2.0)
Non-Hispanic Black 7 2.5 (1.0 to 6.2)*
Non-Hispanic other 6 1.0 (0.4 to 2.5)
Hispanic 4 1.2 (0.8 to 1.9)
Non-Hispanic White 5 Reference

Area
Rural 8*** 2.1 (1.4 to 3.2)***
Urban 4 Reference

Poverty level
,36 5 1.0 (0.7 to 1.5)
.36 4 Reference

Citizenship
US citizen 5 0.8 (0.4 to 1.9)
Not a US citizen 4 Reference

Number of adults in
household
1 6* 1.2 (0.8 to 1.9)
.1 4 Reference

Presence of gun in
household
Yes 8*** 2.1 (1.5 to 2.9)***
Refused question 5 2.7 (0.8 to 8.6)
No (reference) 4 Reference

Smoker
Yes 25*** 2.8 (1.7 to 4.7)***
No (reference) 3 Reference

Drinking habit
Binge drink 15*** 7.9 (4.9 to 12.9)***
Drink, don’t binge 6*** 2.9 (1.7 to 4.7)***
Don’t drink (reference) 1 Reference

Victim of a gun threat
Yes 27*** 3.7 (2.0 to 6.8)***
No (reference) 4 Reference

Injured seriously in last
12 months
Yes 8*** 1.5 (1.0 to 2.5)
No (reference) 4 Reference

School attendance
No 11* 1.3 (0.4 to 4.5)
Yes (reference) 4 Reference

Parents know whereabouts
in afternoon
No 9*** 1.6 (1.2 to 2.2)**
Yes (reference) 3 Reference

*p(0.05, **p(0.01, ***p(0.001.
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three reports of using the firearm in self defense (all
described above). Compared with older adolescents who
reported unsupervised handling, 12–13 year olds were more
likely to report just looking at the gun or cleaning it (not
shown).
The second taxonomy (‘‘with whom’’) was based on

whether the respondent was alone or with others.
Examples from each category are given below:

(1) Friends (‘‘About a month ago me and my friends were
shooting things like birds and stuff’’).

(2) Relatives (‘‘Outside uncle’s house with cousins target
shooting’’).

(3) Alone (‘‘Last hunting season I cleaned the guns by
myself’’).

(4) Miscellaneous (‘‘Went hunting with ex-fiancée’’).

(5) Unknown/not defined (‘‘About 4 days ago I went squirrel
hunting’’).

Excluding the last two categories, in most instances of
unsupervised handling the adolescent was with someone, a
friend (69%) or relative (12%). Less than one fifth of the time
were adolescents alone when they handled without adult
supervision or knowledge.
The third classification schema (‘‘where’’) was based on

the location of the incident. Examples include:

(1) Respondent’s home (‘‘Dad wasn’t home so we went into
the bedroom and got the gun’’; ‘‘Going through father
and mother’s desk he found it’’).

(2) Friend’s home (‘‘A year ago at my friend’s house, you
know they’re not hard to get around here’’).

(3) Relative’s home (‘‘At a cousin’s house holding and
pointing a gun’’).

(4) Hunting/target practice/outdoor area (‘‘Two years ago
handled a gun with friends at a park’’; ‘‘A year ago two of
my friend’s took me hunting for the first time, there were
no adults there’’).

(5) Unspecified (‘‘Was 7 years old but no bullets in it’’;
‘‘Someone was trying to sell me a gun’’; ‘‘I don’t
remember’’).

Excluding the last category, most incidents (55%) occurred
in an outdoor area, 36% in the home of a friend or relative,
and 11% at the respondent’s home.

DISCUSSION
Male gender, living in a gun owning household, smoking,
binge drinking, and victim of a gun threat were each
associated with unsupervised gun handling. These findings
are consistent with those of the only previous study of
unsupervised handling among adolescents.54 The confluence
of high risk behaviors—smoking, binge drinking, unauthor-
ized gun handling—while troubling, is not surprising. For
example, other studies have found a connection between
heavy drinking and risky firearm behavior.45 57–60

The prevalence of unsupervised handling in the present
study (5% overall and 4% in urban areas) is markedly lower
than that reported previously,54 where 28% of youth living in
urban Boston and Milwaukee reported unsupervised firearm
handling (17% of whom report also carrying a concealed
gun). One possible, if partial, explanation for this discrepancy
may be that rates of crime and violence affecting adolescents
were higher in the inner city in 1995 than in California
during our study period (2000–01). Because of this, our
cohort may have been less likely to perceive a need to carry
concealed firearms than did the 1995 urban cohort.
About half of the incidents involved shooting (for example,

hunting or target practice) and, when the locale was known,
the majority of unsupervised handling took place outside the
respondent’s home, and occurred when the adolescent was
with friends. This finding has important implications for
parents, who need to realize that making one’s own home
firearm-safe is not sufficient protection against adolescent’s
potentially injurious firearm related behaviors.
Consistent with previous work linking weapon carrying

among children to the lack of parental monitoring and to
otherwise poor relationships with parents,61 we found that
unsupervised handling was more common among adoles-
cents who reported that their parents knew little or nothing
about their whereabouts in the afternoon.
Older age was associated with unsupervised handling in

the bivariate analysis; however, because age is highly
correlated with binge drinking and with smoking, both of
which are strongly associated with unsupervised handling,
age was no longer statistically related to gun handling
behavior in multivariate analysis. The high negative correla-
tion of smoking and binge drinking with Black race also
explains why simple comparisons did not find that African
Americans were significantly more likely than Whites to
report unsupervised handling, while in the multivariate
analyses, the odds of handling a firearms without adult
supervision were twice as great for African American as for
White adolescents.
In our study, three adolescents reported that their most

recent unsupervised firearm handling involved handling a
gun in self defense. These three adolescents constitute 20% of
the 15 reported self defense gun uses by adolescents, whether
or not they had adult permission to use the firearm (not
shown); far fewer adolescents in this cohort report using a
gun in self defense than having been threatened with a gun.56

Four adolescents reported that the gun was fired un-
intentionally in the most recent episode of unsupervised
handling and one adolescent reported that a bullet fired
unintentionally hit a bystander. We have no data on the
number of unintentional shootings that occurred while a
firearm was being used with adult knowledge or supervision.
One strength of the CHIS adolescent survey is its ability to

capture adolescents who have left school. Fewer than 2% of
the adolescents in the survey were not in school, but they
were almost three times as likely to handle a gun without
adult knowledge or supervision. The relationship between
school and unsupervised handling did not hold in the
multivariate analysis once smoking and binge drinking were
taken into account.

Table 3 Circumstances of handling firearms
without adult knowledge or supervision

Circumstance No (%)

Doing what with the gun (234
categorizable responses)

Shooting (hunting/target practice) 115 (49)
Looking/holding 91 (39)
Cleaning 21 (9)
Fired unintentionally 4 (2)
Self defense/protection 3 (1)

With whom (160 categorizable
responses)

Friend 110 (69)
Alone 31 (19)
Relative 19 (12)

Where (182 categorizable)
Outdoor area (park/shooting
range/hunting)

100 (55)

Friend’s home 46 (25)
Respondent’s home 20 (11)
Relative’s home 15 (8)

166 Miller, Hemenway

www.injuryprevention.com

http://ip.bmj.com


The CHIS survey has a variety of other strengths. It was
designed to capture the diversity of California’s population by
administering the questionnaire in multiple languages.
Survey questions were culturally reviewed, advance letters
were sent in six languages to most of the potential sample,
and interviewers trained in refusal conversions recontacted
potential respondents who initially refused to participate.
In recent years general response rates to telephone surveys

appear to have decreased. Caller ID, call blocking, cell phones,
and other technological changes, along with an increase in
marketing calls masked as scientific surveys, may have
contributed to the reduction. In addition, approximately 5%
of households in California do not have a telephone and
were, thus, not part of the survey. In the CHIS survey,
although 84% of the adolescents contacted agreed to be
interviewed, taking into account the dual layers of permis-
sion, the overall response rate was low. In addition,
adolescents who engage in some risky behaviors may be
more difficult to reach than adolescents who do not. The
effect of this potential differential response rate on our
findings is not known.
The survey has other limitations. Results come from only

one state, and may not be generalizable. Data come from
adolescent self reports, may be particularly subject to
reporting bias such as self presentation bias, and were not
externally corroborated by any other sources. Previous work
using the CHIS survey found that a lower proportion of CHIS
respondents reported smoking cigarettes, drinking alcohol, or
using drugs than did respondents to the California Student
Survey, a legislatively mandated survey of 7th, 9th, and 11th
grade students from a representative sample of public and
private secondary schools in California.62 Whether responses
about risk taking behavior around guns in our survey is
similarly low is not known.
In addition, the definition of unsupervised gun handling

was left to the respondent and the open ended descriptions
given were usually short and often unclear. It is possible that
some respondents may have interpreted the question ‘‘have
you ever handled a gun without either adult supervision or
knowledge’’ as requiring specific adult supervision or knowl-
edge for every particular act of handling a firearm. Categories

of the circumstances of unsupervised handling were created
post hoc, after reading the short narratives, and up to 50% of
incidents could not be categorized in each of our three
taxonomies of what the adolescent was doing with the gun,
where, and with whom. Lastly, correlates of unsupervised
gun handling in our study cannot accurately be termed ‘‘risk
factors’’ because of the cross sectional nature of the data and
because the time periods for many of the variables were not
identical. For example, the question on binge drinking asked
about activities engaged in during the past 30 days, while the
question on unsupervised handling asked about the entire
life of the respondent.
Despite these limitations, our results indicate that unsu-

pervised gun handling is associated with other risky
behaviors—such as cigarette smoking and binge drinking.
Unsupervised gun handling often involves shooting the gun,
frequently occurs with friends away from the home, and is
most typical in adolescents whose parents do not know their
whereabouts in the afternoon.
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